A branched continued fraction (BCF) is defined and some of their properties are shown. This branched continued fraction corresponds to the double power series• One theorem of Van Vleck is transformed for the case of double power series and BCF.
INTRODUCTION
In recent years a considerable number of papers have been published in which authors defined the Pad& type approximants for analytic functions of several variables (cf. [2] , [3] , [4] , [61) . Their defmitions are based upon the so-caLled "defining equations" chosen in such a way that the number of equations is equal to the number of unknown coefficients. This assumption, however, leads to lack of uniqueness in the defmed Pad&type approximants, and, following this, to difficulties in numerical computations. In our paper we shall present a definition of the so- by new continued fractions. The presented construction is a modification of branched continued fractions defined by Skorobogat'ko [1] . The idea of the modification reminds us of definitions presented by O'Donohoe [7] and Kutschminska [5] , still, the form of the BCF we have obtained is different• The BCF presented in [5] , [7] and in our paper are closely connected with double power series. The obtained class of rational functions of two variables may be treated as an analogue of the diagonal sequences of Pad~ approximants for analytic functions of one variable.
DEFINITION AND PROPERTIES OF BRANCHED CONTINUED FRACTIONS
Let K i, i = 1, 2 .... be the continued fractions
1+
We denote the n-th approximants of these fractions as i i An = 1 + al • + ....
(s)
where n = (6) with k, n = 1, 2 ..... We shall Fred generalization of (6) for BCF.
Let Pn(i) denote part of the n-th approximant (5) qn (i) beginning with the i-th level. We have
Qn (i + 1) i = 2, ..., n -1, and applying (6) we obtain
Cn_l,n(i+l ) Qn-1, n(i+ 1) Qn (i+ 1) = and Pn -1,n (i + 1) Pn (i + 1)
Now, using formula (8) (n-l) times, we would obtain our generalization of (6) . It is convenient to present it for even n and odd n separately
P2k + 1 P2k Q2k+l Q2k-ala2""a2k+lC2k'2k+l(2 ..... 2k+1)
B~_I B~ '
We can see that if all a! i,j = 1, 2 .... vanish then J formulas (9) and (10) are transformed into (6).
S-BRANCHED CONTINUED FRACTIONS AND DOUBLE POWER SERIES
Let blZ 1+ b2z are not equal to zero for k = 1, 2 and p = 0, 1,.... We say that the continued fraction (11) There is one-to-one correspondence between the family of all regular power series and the family of regular S-continued fractions.
We shall now establish an analogue of this theorem for double power series and BCF. For this purpose let us begin with constructing a BCF corresponding to the double power series in the sense of equalities (15). Let
be the double power series.
Lemma 3.1
Let c00 ¢ 0 and we put Ckl=0 for k < 1. There OO exists a reciprocal series G (x, y) = ~ k 1 k+l=0 gkl x Y such that F (x, y) G (x, y) -1 and gkl = 0 for k < 1.
Proof of this lemma is obvious. From the set of equations determining coefficients gkl we obtain the recurrence formulas g00-c00 i Z gk_l+j,k_lCl_j +i,l j=O
In particular, coefficients gk, 0' k = 0, 1 ..... depend only on the coefficients Ck, 0" We may treat Ck, 0 as coefficients of the one variable power series fl(x) = F(x, 0).
Remark I
Coefficients gk,0' k = 0, 1 .... are equal to the coefficients of the power series gl (x), reciprocal to the series fl(x) = F(x,0).
Remark 2
The series G(x, y) defined in lemma 3.1 exists if and only if there exists a power series gl(x), reciprocal to fl(x) = F (x, 0). Now, let us take into consideration a part of (16) where Ki(xy ) is defined in (19). This method of construction guarantees that the obtained BCF is unique. For the reverse, let (20) be the given BCF. We call it S-branched continued fraction (S-BCF). We assume here that all Ki(xy), i = 1, 2 .... are regular. This assumption may easily be omitted and we need it only in order to simplify our notations.
Let us consider the difference (Pn + Pn Qn+ll Qn ) between the (n + 1)-th and the n-th approximants of S-BCF (20). It is a rational function and from (9) and (10) 
where K0(xY ), Ki(xY ), Li(xY ), i = 1, 2 .... are continued fractions of the variable xy.
Vroof
We write the power series F (x, y) as a sum ~= Ckk(XY) k+ x 2; C-kl F(x,Y)=k 0 c10 k>l c10 Z ~kl xkyl +c01Y k~l c01 x k yl (22) and we then apply the procedure given above to each part of (22). In the end we shall consider a case when one of the power series, say fl (x), is not regular. Then, if for ,,(s) = 0, i=1 ..... randg~S) 0~0, the seriesGs(x,y ) oi,0 1, we have
CERTAIN CONVERGENCE THEOREM
We present here a generalization of the Van Vleck theorem [9] which gives the dependence between the domains of convergence of the S-BCF and corresponding double power series.
Theorem 4.1
If the S-BCF (21) converge in a dosed bidisc D= ((x,y)~2: Ixl~r 1, lyl,~r2) tothefunction R(x, y) which is analytic in the neighbourhood of D, then the corresponding double power series is convergent at least in D and its sum is the value of the fraction. 
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